III. POSSIBLE EXPLANATIONS FOR NON-SOLAR
In support of this hypothesis one may note considerable observational evidence for radial gradients in the abundances of nitrogen and oxygen both in our Galaxy (Peimbert, Torres-Peimbert,and Rayo 1978) and in other galaxies (cf. Shields and Searle 1978) . If the cosmic rays arriving at earth predominantly originate from a region of the Galaxy considerably more central than the sun's orbit it would not be too surprising to find evidence for supermetallicity in the production sites. Some evidence in fact exists from observations of diffuse gamma and non-thermal radio emission for a central concentration of cosmic-ray sources (Paul, Casse, and Cesarsky 1976; ttiiffen, Fichtel, and Thompson 1977; Fichtel, Simpson,and Thompson 1978) . Additionally, observations by Solomon, Sanders, and Scoville (1979) suggest the region of galactic radius 4 to 8 kpc to be an area of particularly active star formation.
A region where massive stars are being born will also be a region of enhanced supernova activity and cosmic-ray acceleration. Given the short evolutionary time of massive stars, an enhancement in metallicity in the interstellar medi um could rapidly, perhaps even.during the.formation of the.Galaxy, translate op 25 ?fi 29 30 into enhancements of the neutron-rich isotopes Ne, ' Mg, ' Si, etc., first in any local intracluster medi um and then in the interstellar medi um itself, not just in the supernovae condensing out of that medium. To the extent that all interstellar neon was produced by supernovae after the local metallicity arose.both the interstellar composition and the ejecta from a typical supernova would manifest "excesses" of neutron-rich isotopes. Thus in principle any_ mixture of interstellar medi um and fresh supernova debris could give rise to an "anomalous" (to us) cosmic ray composition.
A major difficulty with any such explanation for isotopically anomalous cosmic rays observed at the earth, however, may be the mean diffusion distance for cosmic rays. It will avail us nothing if cosmic 22 rays at 4 to 8 kpc from the galactic center are Ne-rich owing to supermetal licity if such cosmic rays never diffuse outwards as far as the sun's orbit. Currently the diffusion distance of galactic cosmic rays is quite uncertain (Owens and Jokipi 1977; Ormes and Freier 1978) but it may be shorter than 1 kpc (Ormes and Freier 1978) .
Alternatively, instead of invoking metallicity variations on a galactic dimension (which of necessity leads to assuming large cosmic ray diffusion distances), one might explore the possibility of local heavy-element enhancements. This might manifest itself in two ways. Either the local metallicity of the interstellar medi um itself (and hence of the young nearby stars destined to become Type II supernovae) could have increased since the sun's birth, or else there might exist large-scale spatial inhomogeneities in the heavy-element concentration inside the nearby stellar OB-associations thought by some to be active in accelerating cosmic rays (Montmerle 1979) . In the latter case a series of supernova explosions in the OB-association would be presumed to substantially contaminate other nearby massive protostars destined to later become supernovae themselves.
However, this contamination would have to be at least great enough to increase the heavy-element concentration in this latter generation of supernovae by a factor of two. It seems probably that the actual contami nation would in fact be much smaller due to considerable dilution of the supernova ejecta by the substantial intercluster medi um (Reeves 1978) , but theoretical models have not really adequately addressed this point. ' Mg, the s-process, and the products of hydrostatic and explosive carbon, neon, oxygen, and silicon burning may also occur depending on the degree of i ornogenization following the explosion and the extent of convection prior to exilosion.
d) Isotopic Enrichment of the Interstellar Medi um (Model 4)
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As noted earlier "Ne, possibly accompanied by ' Mg and s-process nuclei, may be synthesized and ejected into the interstellar medium by red giant stars undergoing steady mass loss and by planetary nebulae (Scalo 1978) .
If so the progressive enrichment of the interstellar medi um might produce characteristically non-solar abundances for these isotopes,especially in two regions of disjoint galactic radius or differing supernova rates.
Acceleration of matter dominantly comprised of this "anomalous" component could give non-solar isotopic ratios for these elements even if the particular galactic region involved were not super-metal-rich.
Inasmuch as cosmic rays are to be dominantly comprised of this "peculiar" (to that region and time in the Galaxy) interstellar material,little restriction is placed on the cosmic-ray source. In particular the ratio of interstellar material to freshly synthesized nuclides from recent supernova may assume any value so long as it is large. In such a model Ne could 25 26 Ifi be superabundant with or without ' Mg excesses. Enhancements in 0 and s-process nuclei would probably be undetectable. Mg has proceeded and (ii) the "dilution factor," D, for mixing with isotopically normal material from the stellar surface or interstellar medium prior to cosmic-ray acceleration. Table 2 illustrates these effects.
The overproduction factor,©, has been calculated for a number of isotopes and elements using a parametrized one-zone model of helium burning. Each overproduction factor is defined as the ratio of the abundance in this one zone to its solar (Cameron 1973 ) mass fraction and has been evaluated for 22 two different values of Ne depletion (subscript "A" in the table corresponds to 1% depletion and "B" to 46% depletion).
These particular results were obtained by evolving a composition consisting

4
?2 initially of 98% He and 2%
Ne by mass with a set of solar seed for isotopes 4 22 A > _ 24 (and no initial abundances below A = 24 except He and Ne) at a constant temperature, T = 3.0x10 K, and density, p = 10 g cm . Reaction rates were taken from Weigmann, Macklin, and Harvey (1976) Table 2 would be obtained using a more realistic stellar model and other reaction rates (Lamb et al. 1977 ).
The enhancement factors, E, also given in Table 2 ,are defined by Not surprisingly one sees from Table 2 that the dominant effect occurs in relatively rare neutron-rich isotopes such as S, Ca, Fe, and Ni.
Unfortunately the difficulty of measuring cosmic-ray abundances for such rare nuclei as well as the possible large spallation contribution probably render such diagnostics useless^at least for the time being. Similarly, s-process excesses of elements heavier than iron would also be difficult to detect. As Table 2 shows, such enhancements will probably amount to no more than a factor of 2 or 3 in elements that are quite rare in cosmic rays (see also Tables 1 and 5 imposed by each of these hypotheses are summarized in Table 3 and have been discussed in detail in § III.
The allowed dilution factors presented in Table 3 
